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Efficacy of four enrofloxacin treatment regimens against

experimental infection in turkey poults with avian pneumovirus (APV) and Ornithobacterium rhinotracheale (O. rhinotracheale)

Since enrofloxacin exerts a concentration-dependent activity it might be useful to provide the total treatment dose of 50 mg/kg total dose in a single day treatment regimen. Therefore, we assessed whether single day treatment regimens with 50 mg/kg body weight were clinically equivalent to the advised multiple day treatment regimen with 10 mg/kg body weight for 5 days. For this purpose, five groups of 16 twenty-two day old turkeys were experimentally inoculated with avian metapneumovirus (APV) and Ornithobacterium rhinotracheale and subsequently treated in the drinking water with enrofloxacin, using either a single day during the rearing period causing severe economic losses due to growth retardation, increased feed conversion rates, increased mortality rates, higher condemnation rates at slaughter and high medication costs [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF].

Avian metapneumovirus (genus Metapneumovirus) (APV) and Ornithobacterium rhinotracheale (O. rhinotracheale) play a significant role in the respiratory disease complex [START_REF] Van Empel | Experimental infection in turkeys and chickens with Ornithobacterium rhinotracheale[END_REF][START_REF] Jirjis | Effects of bacterial coinfection on the pathogenesis of avian pneumovirus infection in turkeys[END_REF]. Avian metapneumovirus, causing disease in most turkey and chicken producing countries worldwide [START_REF] Cook | Avian rhinotracheitis[END_REF][START_REF] Van De Zande | The clinical, pathological and microbiological outcome of an Escherichia coli O2:K1 infection in avian pneumovirus infection in turkeys[END_REF][START_REF] Jirjis | Pathogenesis of avian pneumovirus infection in turkeys[END_REF], also predisposes O. rhinotracheale to cause a secondary bacterial infection, thus aggravating the symptoms in the respiratory tract [START_REF] Van Empel | Experimental infection in turkeys and chickens with Ornithobacterium rhinotracheale[END_REF][START_REF] Jirjis | Effects of bacterial coinfection on the pathogenesis of avian pneumovirus infection in turkeys[END_REF][START_REF] Marien | Synergy between avian pneumovirus and Ornithobacterium rhinotracheale in turkeys[END_REF][START_REF] Marien | Comparison of the efficacy of four antimicrobial treatment schemes against experimental Ornithobacterium rhinotracheale infection in turkey poults pre-infected with avian pneumovirus[END_REF]. This double infection frequently occurs in the field where O. rhinotracheale is frequently isolated after APV infections [START_REF] De Rosa | Ornithobacterium rhinotracheale infection in turkey breeders[END_REF][START_REF] El-Sukhon | Studies on the bacterial etiology of airsacculitis of broilers in Northern and Middle Jordan with special reference to Escherichia coli, Ornithobacterium rhinotracheale, and Bordetella avium[END_REF] and is believed to play an important role in the respiratory problems in the turkey and chicken industry all over the world [START_REF] Canal | Prevalence of antibodies against Ornithobacterium rhinotracheale in broilers and breeders in Southern Brazil[END_REF]Van Loock et al., 2005;[START_REF] Allymehr | Seroprevalence of Ornithobacterium rhinotracheale infection in broiler and broiler breeder chickens in West Azerbaijan Province, Iran[END_REF][START_REF] Chansiripornchai | Seroprevalence and identification of Ornithobacterium rhinotracheale from broiler and broiler breeder flocks in Thailand[END_REF].

Trying to achieve optimal environmental conditions such as good hygiene, adequate ventilation, low ammonia levels, optimal relative humidity levels and the prevention of simultaneous infections may reduce respiratory disease caused by O. rhinotracheale [START_REF] Van Empel | Ornithobacterium rhinotracheale: a review[END_REF]. However, clinical O. rhinotracheale related disease requires antimicrobial treatment for animal welfare and to limit economic losses.

Enrofloxacin, a fluoroquinolone antimicrobial compound, acts by inhibiting DNA gyrase and topoisomerase IV, two enzymes involved in the bacterial DNA replication [START_REF] Martinez | Pharmacology of the fluoroquinolones: a perspective for the use in domestic animals[END_REF]. Its killing rate has been shown to be concentration dependent and it exerts a post-antibiotic effect [START_REF] Fera | Potency and postantibiotic effect of four fluoroquinolones against feline Pasteurella multocida isolates[END_REF], Wang et al., 2003). When administered in the drinking water for several successive days, as currently labelled (10 mg/kg body weight (BW) for 3 to 5 days), enrofloxacin has proven its efficacy against O. rhinotracheale infections in turkeys [START_REF] Marien | Comparison of the efficacy of four antimicrobial treatment schemes against experimental Ornithobacterium rhinotracheale infection in turkey poults pre-infected with avian pneumovirus[END_REF]Marien et al., 2007). Since fluoroquinolone antimicrobials exert a concentration-dependent activity (Baggot, 2000;[START_REF] Prescott | Principles of antimicrobial treatment[END_REF], in this study the hypothesis was tested whether a single daily treatment with the same total dose of 50 mg/kg BW would be as efficacious against O. rhinotracheale induced respiratory disease as a five daily treatment of enrofloxacin at 10 mg/kg BW. In addition, single day dosing would also improve user convenience by reducing the workload (preparing medicated water every day during treatment) for the farmer. The effect of single day drinking water treatments on the course of a mixed APV/O. rhinotracheale infection has never been examined. Therefore, single-day-dosing treatments of the same total enrofloxacin dose, administered over a period of 5, 10 or 20 hours per day were compared to a continuous enrofloxacin dosage to turkeys experimentally infected with APV and O. rhinotracheale.

Material and methods

Turkeys. Eighty specified pathogen-free (SPF) turkeys (AFSSA, Ploufragan, France), hatched at our facilities, were used in this study. The birds were housed on litter in separate isolation rooms with HEPA-filtered air, had free access to food and water and received 20 hours of light per day. At two weeks of age, the sera of the birds were shown to be free of maternally-derived antibodies to APV and O. rhinotracheale by means of commercially available ELISA-kits (Biochek, Gouda, the Netherlands). Tracheal swabs from all birds were examined for the presence of O. rhinotracheale and proved to be negative. Virus. The APV strain A/T6/96 (subtype A) was used. The strain was isolated during a respiratory outbreak on a Belgian turkey farm (Van de [START_REF] Van De Zande | Infections and reinfections with avian pneumovirus subtype A and B on Belgian turkey farms and relations to respiratory problems[END_REF]. The virus stock had a titre of 5.5 log 10 50% ciliostatic dose (CD 50 )/ml after the third passage in tracheal organ cultures.

Bacteria. The O. rhinotracheale type strain LMG 9086 T , originally isolated from a turkey with a respiratory tract infection, was used. The strain was serotyped as type A in an agar gel precipitation test [START_REF] Hafez | Investigations on different Ornithobacterium rhinotracheale "ORT" isolates[END_REF] Additionally, all animals were weighed immediately before APV inoculation and again before O. rhinotracheale inoculation. On the basis of these data, the antimicrobial concentrations to be administered in the water and the actually received dosages were calculated. Water samples from the medicated drinking water were collected daily and stored at 4°C, protected from light, to determine the actual amount of enrofloxacin using turbulent flow chromatography/tandem mass spectrometry [START_REF] Krebber | Analytical method for the determination of pradofloxacin in serum and urine by turbulent flow chromatography/tandem mass spectrometry[END_REF].

All birds were examined clinically on a daily basis throughout the experiment until they were sacrificed. The clinical symptoms were divided into lower respiratory tract and upper respiratory tract symptoms. Dyspnoea was regarded as a sign of lower respiratory distress. The clinical signs of the upper respiratory tract (nasal exudates, swollen sinuses, frothy eyes) were scored as described in [START_REF] Van De Zande | The clinical, pathological and microbiological outcome of an Escherichia coli O2:K1 infection in avian pneumovirus infection in turkeys[END_REF]. The clinical condition of each bird was assigned a score from 0 (absence of clinical signs) to 6 (death). The mean clinical score was calculated for each experimental group.

Tracheal swabs were taken from all birds 2 days post viral infection (pvi) for titration of APV. Tracheal swabs were also collected on 1, 2, 4, 6, 8, 10 and 15 or 16 days post bacterial infection (pbi) from all groups for quantification of O. rhinotracheale. The tracheal swabs were collected using cotton-tipped aluminium shafted swabs (Copan Diagnostics Inc., Corona, USA) and placed in transport medium. The latter consisted of 1 ml PBS for bacteriological examination which was supplemented with 10% fetal calf serum (Gibco, Invitrogen Corporation, Merelbeke, Belgium), penicillin (1000 U/ml) (Biopharma, Rome, Italy) and kanamycin (0.5 mg/ml) (Gibco) for virus titration. Processing occurred as described below.

Five birds of each group were sacrificed at 6 days pbi. Equal numbers of the remaining birds of the 5 groups were sacrificed at 15 or 16 days pbi. Euthanasia was performed by intravenous injection with 0.3 ml/kg BW of T61 (Intervet, Belgium). The birds were necropsied and examined for the presence of gross lesions.

For the five birds of each group sacrificed at 6 days pbi, samples of the turbinates, trachea and lungs were collected for O. rhinotracheale examination. A 10% tissue suspension in PBS was prepared from these samples. Air sacs, pericardium and liver were sampled with cotton swabs for O. rhinotracheale re-isolation. All samples were processed immediately after collection as described below.

For the remaining birds sacrificed at 15 and 16 days pbi, turbinates, trachea, lungs, air sacs, liver and pericardium were sampled with cotton swabs for O. rhinotracheale reisolation.

The birds were weighed the day before the APV infection, the day before the O.

rhinotracheale infection and subsequently on 15 or 16 days pbi. Virological and bacteriological quantification of tracheal swabs. The viral titre in log 10 CD 50 per ml and the number of cfu of O. rhinotracheale per ml were determined, using procedures described in [START_REF] Marien | Synergy between avian pneumovirus and Ornithobacterium rhinotracheale in turkeys[END_REF]. In addition, in order to detect O. rhinotracheale isolates with reduced susceptibility to enrofloxacin, samples were also inoculated on sheep blood agar supplemented with 5 µg/ml gentamicin, 5 µg/ml polymyxin and 0.25 µg or 2 µg enrofloxacin/ml starting from 4 days pbi.

Bacteriological examination of tissue suspensions and swabs. From samples of the turbinates, trachea, and lungs, the cfu of O. rhinotracheale was determined in duplicate by incubating undiluted tissue suspensions and tenfold serial dilutions of tissue suspensions on sheep blood agar supplemented with 5 µg/ml gentamicin and 5 µg/ml polymyxin. After 24-48 h of incubation at 37°C in a 5% CO 2 atmosphere, viable counts were performed and the number of cfu/ml tissue suspension calculated.

The swabs taken from the air sacs, pericardium and liver from the 25 birds sacrificed at 6 dpbi and the swabs from the turbinates, trachea, lungs, air sacs, pericardium and liver from the birds sacrificed at 15 and 16 dpbi were inoculated on sheep blood agar supplemented with 5 µg/ml gentamicin and 5 µg/ml polymyxin. After 24-48 h of incubation at 37°C in a 5%

CO 2 atmosphere, the agar was examined for the presence of O. rhinotracheale colonies.

Statistical analyses.

Tracheal titres of O. rhinotracheale were analysed for all birds using the measurements between 0 and 6 days pbi and subsequently for the birds that were not euthanized using the measurements between 0 and 9 dpbi. The clinical scores and weight were analysed only for animals that were not euthanized at 6 days pbi.

The average over time of the clinical score and tracheal swabbing was analysed using a fixed-effects model with the treatment group as fixed effect. Weight gain was compared at the end of the trial using a fixed-effects model.

O. rhinotracheale titres from the turbinates, trachea and lung of the animals, euthanized at 6 days pbi were compared between the five treatment groups with the Kruskall-Wallis test, whereas the presence of O. rhinotracheale in the airsacs, liver and pericardium of the animals, euthanized at 6 days pbi were compared between the five treatments with the Fisher's exact test.

All tests were performed at a global 5% significance level and the pairwise comparisons were tested at an adjusted significance level using Bonferroni's multiple comparisons technique. [START_REF] Agresti | Categorical Data Analysis[END_REF])

Results

Antimicrobial uptake. The dose for the single day medication period was 40.8 mg/kg for group E50-5H, 47.8 mg/kg for group E50-10H and 72.5 mg/kg for group E50-20H. The mean actual daily dose for group E10-5D for the total medication period was 10.4 mg/kg (range 8.61-12.56 mg/kg).

Clinical signs.

No animals died due to the APV/ O. rhinotracheale infections.

The mean clinical scores calculated for each group are presented in Figure 1.

Signs of upper respiratory distress were seen in all groups starting from 1 day pbi with the exception of 2 birds (one from group E10-5D and one from group E50-20H), which showed already clear nasal exudates shortly after APV infection. Using the average of the clinical scores from 0 to 9 days pbi, there was a significant difference between the 5 treatments (P= 0.0176). The control group had the highest total score, followed by group E50-10H, group E50-5H, group E50-20H and group E10-5D. From the pairwise comparisons, only group E10-5D differed significantly from the control group.

Applying the 5 day dosing regimen, the clinical signs disappeared 4 days earlier than in the untreated group. In groups E50-20H and E50-5H, clinical signs disappeared 2 and 3 days earlier than in the control group.

Thus, compared with the untreated control group, clinical signs were significantly reduced only by a multiple day drinking water treatment with enrofloxacin 10 mg/kg body weight for 5 successive days.

Macroscopic findings.

No macroscopic lesions were found in group E10-5D. The severity of the lesions in the control group and the single day treatment groups were similar, although the highest lesion incidence was seen in the control group. Most birds suffered from sero-to seromucous exudate in the upper respiratory tract.

In groups E50-5H and E50-20H, pneumonia was present in 2 birds of each group and 1 bird in group E50-10H suffered from pneumonia and airsacculitis. In the control group pneumonia was present in 4 animals of which 2 also had airsacculitis.

The incidence of macroscopic lesions in the different treatment groups is shown in Weight. After correction for gender, no significant differences (P=0.65) were observed between the treatment groups. 

Discussion

The incidence and severity of the clinical signs and macroscopic lesions, as well as the extent of the O. rhinotracheale tracheal and organ colonization, were reduced to the highest degree using the five day drinking water medication with enrofloxacin at a dose of 10 mg/kg BW.

The effect of the three single day regimens, although significant, was less pronounced compared to the five day treatment. Hence, the single day dosage regimens are not a useful valuable alternative to the labelled dosing regimen. Five day treatment of O. rhinotracheale associated respiratory disease in turkeys seems therefore recommended. The current findings concur with the results obtained by [START_REF] Marien | Comparison of the efficacy of four antimicrobial treatment schemes against experimental Ornithobacterium rhinotracheale infection in turkey poults pre-infected with avian pneumovirus[END_REF]Marien et al. ( , 2007)). The success of the high efficacy level of enrofloxacin is supported by several pharmacokinetic studies performed in turkeys [START_REF] Heinen | Antimicrobial activity of fluoroquinolones in serum and tissues in turkeys[END_REF][START_REF] Dimitrova | Pharmacokinetics of enrofloxacin and its metabolite ciprofloxacin in male and female turkeys following intravenous and oral administration[END_REF]Fraatz et al., 2006). According to these studies, a dose of 10 mg/kg enrofloxacin given orally at 24-h intervals, results in the establishment of a steady state concentration in the serum and respiratory tract that is bactericidal for O. rhinotracheale organisms with a MIC of 0.03 µg/ml. Each of the enrofloxacin dosage regimens applied, was able to clear the trachea from O. rhinotracheale after infection, but four days after the start of the treatment, the bacteria were re-isolated in every single-day-treated animal group. This re-excretion did not worsen the clinical signs. A plausible explanation would be that in the three single-day-dosing regimens not all birds ingested a sufficient amount of the medicated drinking water during the limited time that enrofloxacin was available due to competitive behaviour at the drinkers. This would thus result in lower enrofloxacin levels in the plasma and the respiratory tissues of subordinate birds. Possible sources for the re-emergence of O. rhinotracheale in the trachea could be either environmental recontamination or endogenous tracheal re-colonization. It was hypothesized that higher plasma and respiratory tissue concentrations, subsequent to these Acquired quinolone resistance is commonly encountered and is the consequence of stepwise mutations in the gyr and par genes [START_REF] Barnard | Interaction between DNA gyrase and quinolones: effects of alanine mutations at GyrA subunits residues Ser83 and Asp87[END_REF][START_REF] Hooper | Emerging mechanisms of fluoroquinolone resistance[END_REF]. This means that after single step mutations the bacteria will become less-susceptible or even resistant after developing supplementary mutations. In this study, however, bacterial clones with reduced susceptibility or resistance were not detected in any of the enrofloxacin treated groups. This supports pharmacokinetic findings that, when enrofloxacin is used according to labelled directions for animal use, it minimizes the risk of selection for bacterial resistance.

Antimicrobial treatment is needed for reasons of animal welfare and for control of infectious diseases. With antimicrobial use in commercial birds under scrutiny it should be emphasized that antibiotics should always be used rationally and carefully to preserve the efficacy of these therapeutic agents. This means that enrofloxacin should only be used where a bacterial infection is known or suspected to be present as determined by direct demonstration of the infection or from the clinical data and that sensitivity testing of enrofloxacin should be conducted prior to its use [START_REF] Prescott | Antimicrobial drug resistance and its epidemiology[END_REF]. It is also important to remember that even the best treatment programs can never replace good management. The positive effects of strict hygiene, effective biosecurity and sound flock management practices cannot be understated [START_REF] Tanner | Antimicrobial drug use in poultry[END_REF].

In conclusion, all enrofloxacin treatment regimens reduced O. rhinotracheale multiplication in the respiratory tract tissues (turbinates, trachea and lung 

  with enrofloxacin is widely used to cure respiratory infections in turkeys. The current treatment regimen advises a five day treatment at 10 mg/kg body weight.

  treatment regimen at 50 mg/kg body weight during a 5, 10 or 20 hour period or a standard five day treatment regimen at 10 mg/kg body weight/ day for 20 hours. Although initially all dosage regimens cleared O. rhinotracheale from the trachea, four days after onset of treatment, O. rhinotracheale bacteria were re-excreted in the single day regimens but without worsening of the clinical symptoms. The five day treatment with 10 mg enrofloxacin/kg in turkeys provided the best results for the treatment of an O. rhinotracheale infection in turkeys by shortening the course and reducing the severity of clinical disease and by eliminating O. rhinotracheale from the respiratory tract without re-emergence. None of the used treatment regimens promoted the selection of bacterial clones with reduced susceptibility or resistance.

  by various viral and/or bacterial pathogens often affects turkeys
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  would exert a better concentration-dependent killing. However reduction of tracheal O. rhinotracheale multiplication was similar to the reduction with the 5 day treatment and re-excretion was only seen in the single day treatments. This indicates that the duration of treatment at the appropriate dosage is as important for clinical efficacy as the size of the dose as such.
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  All the birds of the respective groups were inoculated oculonasally with a dose of 4.4 log 10 CD 50 of APV and a dose of 8.5 log 10 cfu of O. rhinotracheale by dividing a total of 250 µl inoculum equally over the nostrils and eyes. BW over a 5 h period. Control group C remained untreated. Enrofloxacin was administered 24 h after O. rhinotracheale inoculation. In every group, water uptake was measured on a daily basis from three days before until the end of the treatment periods.

	Four groups received antimicrobial treatment by medicating the drinking water. Group	
	E10-5D received 10 mg enrofloxacin (Baytril 10% oral solution)/kg body weight (BW) per	
	day for 5 days, group E50-20H obtained 50 mg enrofloxacin/kg BW over a 20 h period, group	
	E50-10H 50 mg enrofloxacin/kg BW over a 10 h period and group E50-5H 50 mg	
	, kindly performed by Professor H. M. Hafez (Institute of Poultry Diseases, Free University of Berlin, Germany). The minimum inhibitory r o F enrofloxacin/kg	Formatted: Not Highlight
	concentration (MIC) of enrofloxacin for the strain was determined at < 0.03 µg/ml and the strain was stored at -70°C. The organism was cultured for 48 h at 37°C on Columbia agar P	
	(Oxoid LTD, Basingstoke, Hampshire, England) with 5% sheep blood in a 5% CO 2 e	
	atmosphere. The O. rhinotracheale bacteria were transferred into brain heart infusion (BHI) broth (Oxoid) for 24 h at 37°C with agitation. The bacterial challenge inoculum was prepared e r	
	by washing the cultured bacteria twice in phosphate-buffered saline (PBS) followed each time R	
	by five minutes of centrifugation at 3,000 rpm at 4°C. The resulting pellet was resuspended in e	
	PBS to obtain a final concentration of 8 log 10 colony-forming units (cfu)/ml. Confirmation of the number of cfu/ml was done by inoculating ten-fold dilutions in PBS on sheep blood agar v i e and counting the number of colonies. w	
	Experimental design. Eighty SPF turkeys were randomly divided into five groups and subsequently infected with APV at twenty-two days of age. Three days later, the turkeys were inoculated with O. rhinotracheale. O n l	Deleted: one
	y	

  This experiment was approved by the Ethical Committee of the Faculty of Veterinary Medicine, Ghent University (EC 2007/1).
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Table 1

 1 Cultivation of the tracheal swabs on enrofloxacin supplemented agar plates (i.e. 0.25 µg/ml agar and 2 µg/ml agar) did not show any growth of O. rhinotracheale at any time during the experiment.

	. Significant differences between treatments were observed for rhinitis (P=0.0122) and
	sinusitis (P=0.015). Inflammation of nostrils and sinuses was absent in group E10-5D,
	observed 4 times in group E50-5H, 8 times in group E50-20H and the control group and 9
	times in group E50-10H.
	From the 11 birds that were necropsied per group at 15 and 16 days pbi, lung lesions
	were seen in 8 birds from the control group. In group E50-20H, group E50-10H and group

After the first treatment day, O. rhinotracheale was not isolated out of any turkey treated with enrofloxacin, in contrast to 14 animals from the untreated control group. From 4 days pbi (group E50-5H) and 6 days pbi (group E50-10H and group E50-20H) onwards, however, O. rhinotracheale was isolated from birds from the single day enrofloxacin treatment groups, whereas in the five day enrofloxacin treatment group O. rhinotracheale did not reappear. Using the average count in the fixed-effects model, there was a significant difference between the five treatments (P<0.0001). For the significant pairwise comparisons between 0 and 9 days after infection see Table

2

. All enrofloxacin treatment regimens reduced the O. rhinotracheale counts compared to the control group. The five day treatment resulted in a more pronounced reduction than the single day treatments of 10 or 20 hours and the single day treatment of 5 hours resulted in a more pronounced reduction than the single day treatment of 20 hours. group E10-5D. The only pairwise significant difference was noted for the O. rhinotracheale titres in the turbinates between E10-5D and the control group. From the pericard, only three (the control group and group E50-10H) positive samples were obtained, and from the airsacs only one (group E50-10H). O. rhinotracheale was not recovered from any liver sample.

During the necropsies at days 15 and 16 pbi, O. rhinotracheale was recovered from the lungs of only one turkey from group E50-10H. O. rhinotracheale was not isolated from any other organ in any other bird.

  ). Although initially the single day dosage regimens totally cleared O. rhinotracheale from the trachea, four days after onset of treatment O. rhinotracheale bacteria were re-excreted but without worsening of the clinical signs. The five day treatment with 10 mg enrofloxacin/kg in turkeys provided the best results by shortening the course of clinical disease, by stopping O. rhinotracheale multiplication in the respiratory tract without re-multiplication, and by reducing macroscopic lesions. As no O. rhinotracheale grew on the enrofloxacin supplemented media, none of the used treatment regimens resulted in the selection of bacterial clones with reduced susceptibility to enrofloxacin. This work was supported by a grant from Bayer Animal Health GmbH. The authors would like to express their appreciation to Ellen Dewaele and Sophie Debruyckere for their skilled technical assistance. Furthermore, we would like to thank Mr. B. Van Dam (BioChek) for the supply of the ELISA kits.VanLoock, M., Geens, T., De Smit, L., Nauwynck, H., van Empel, P., Naylor, C., Hafez, H.M., Godeeris, B.M. & Vanrompay, D. (2005). Key role of Chlamydophyla psittaci on Belgian turkey farms in association with other respiratory pathogens. Veterinary Microbiology, 107,
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Table 1 .

 1 Incidence of macroscopic lesions at 6 days post bacterial infection and at 15 or at 16 days post bacterial infection of turkeys inoculatedwith APV followed by O. rhinotracheale three days later and treated with different enrofloxacin dosage schemes: 50 mg/kg for 5h (E50-5H), 50 mg/kg for 10h (E50-10H), 50 mg/kg for 20h (E50-20H), 10 mg/kg/day for 5 successive days (E10-5D ) or no treatment (C).

	Necropsy						
	days pbi	Lesion type	Control	E50-5H	E50-10H	E50-20H	E10-5D
		rhinitis (nostrils, conchae)	4/5 (*)	3/5	5/5	4/5	0/5
		sinusitis	4/5	1/5	4/5	4/5	0/5
	6	tracheitis	0/5	0/5	1/5	0/5	0/5
		pneumonia	4/5	2/5	1/5	2/5	0/5
		airsacculitis	2/5	0/5	1/5	0/5	0/5
		All lesions	14/25 (56%)	6/25 (24%)	12/25 (48%)	10/25 (40%)	0/25 (0%)
		rhinitis (nostrils,conchae)	0/11	0/11	0/11	0/11	0/11
		sinusitis	0/11	0/11	0/11	0/11	0/11
	15 or 16	tracheitis	0/11	0/11	0/11	0/11	0/11
		pneumonia	8/11	4/11	6/11	7/11	1/11
		airsacculitis	2/11	0/11	0/11	0/11	0/11
		All lesions	10/55 (18%)	4/55 (7%)	6/55 (11%)	7/55 (13%)	1/55 (2%)
		number of positive observations/total number of observations				

Table 2 .

 2 Clinical scores and isolation of O. rhinotracheale out of tracheal swabs and organs (mean value [standard error]) of turkeys inoculated with APV followed by O. rhinotracheale three days later, and treated with different enrofloxacin dosage schemes: 50 mg/kg for 5h (E50-5H), 50 mg/kg for 10h (E50-10H), 50 mg/kg for 20h (E50-20H), 10 mg/kg/day for 5 successive days (E10-5D) or no treatment (C). treatments sharing the same superscript do not differ significantly from each other at the 5% global significance level * from 0 to 9 days post bacterial inoculation (dpbi)

		Clinical Scores *	Isolation of O. rhinotracheale out of tracheal		Isolation of O. rhinotracheale at 6 days pbi
			swabs*		(log 10 cfu/g tissue)	
		Mean clinical scores	Mean Log 10 cfu/ml	Turbinates	Trachea	Lungs
	Group					
	C	1.90 [+1.06] a	2.24 [+1.94] a	6.0 [+1.16] a	4.9 [+2.19] a	2.9 [+1.86] a
	E50-5H	1.14 [+0.8] ab	0.76 [+0.96] cd	3.9 [+1.16] ab	5.7[+1.46] a	1.9 [+1.73] a
	E50-10H	1.44 [+0.94] ab	1.6 [+1.54] b	4.7 [+2.62] ab	5.6 [+2.49] a	2.1 [+1.95] a
	E50-20H	1.22 [+1.00] ab	1.14 [+1.07] bc	1.1 [+2.37] ab	3.2 [+3.13] a	0.00 a
	E10-5D	1.12 [+0.96] b	0.34 [+0.82] d	0.00 b	0.00 a	0.00 a
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